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The dedroreduction of organic halides on silver, which
was the objedt of our study in the last yeas™°, providesa
remarkable example of organic dedrocaalytic process
and fosters very interesting fundamental and applicative
developments. In fad, on e side this process involving
three ators, namely R~XAg, is a most appropriate
model subjea for the development of interpretative
schemes in organic dedrocaalysis, since any such
scheme would necessarily require to take into acount the
spedfic interadions between the metal and the reading
surface®, and the halogen spedfic adsorption onto silver
has been a favourite topic of many important schoals; on
the other side, many applicaive alvantages can be
expeded from the following two major feaures of the
eledrocaalytic performance of silver:

(a) the remarkable shift in positive diredion (0.4-1.1V in
acdonitril e/tetraaghylammonium perchlorate, acerding
to the halide structure) of the reduction potentials of all
organic halides (about fifty compounds tested so far,
including alkyl, glycosyl, benzyl and aryl ones), affords a
much wider range of cendidates for dired eledro-
reductions, together with higher seledivities and lower
energy consumptions;

(b) in the cses of akyl and dycosyl halides, a
remarkable promotion of intermoleaular monoeledronic
readions with resped to the bieledronic intramoleaular
ones, which we have justified with the presence of an
attenuated radicd R-- X-- Agand a “cage effed” provided
by the silver surfacé®'°, mainly observed with glycosyl
halides. This effea affords coupling readions between
coadsorbed spedes leading to dmers and adducts,
sometimes unexpeded and difficult to synthesize
otherwise %%, and is espedally attradive from a synthetic
point of view.

A rich seledion of examples will be provided and
discussed, espedaly focusing on the dfeds of the
moleaular structure and of the operating conditions on the
product distribution.

Dimerizations

Under proper conditions, eledroreduction of glycosyl
halides on silver affords almost quantitatively C-C-
glycosyl dimers, while eledroreduction of akyl halides,
such as haloadamantanes, affords dimers in competition
with the hydrogenation product, very probably as a
conseguence of a lowering of the free dedrocaalytic
surface induced by product filming. For both cases
examples of mixed dmerizaions will be dso provided
and discussed.

Coupling with or addition to acceptors
Eledroreduction of glycosyl halydes in the presence of
accetors coadsorbed within the “cage” afforded

formation of C-alkyl- (with a,f unsaturated nitriles as
acceptors, the products being seledively in a configura-
tion) and O-aryl-glycosides (with phenols as acceptors,
the products being in a and/or 3 configuration acrding
to the operating conditi ons)

Eledroreduction of glycosyl halides and akyl halides in
the presence of alcohols results in ether formation
(together with other products).

Cyclizations
A preliminary investigation will be discussed on two

model compounds, namely 2,2'-bis(bromomethyl)-1,1'-
biphenyl and 1,10-dibromodecaie, as model compounds
for favoured and unfavoured cyclization, respedively.

In conclusion, silver cathodes, having unique properties,
can be regarded as a valuable tod for organic halide
reductions. They adually show the best eledrocaalytic
adivity among the cathode materials © far tested for this
readion, an adivity which can be modulated by an
appropriate choice of the operating conditions. Moreover,
in the ase of alkyl and glycosyl halides, eledroreductions
on silver can be regarded as a source of attenuated radica
intermediates in high locd concentration (the “cage
effect”), thus appeaing as an interesting, alternative
synthetic methoddogy.
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